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I. OIIMCAHUE ITPOI'PAMMBI

HacTosimas mporpamMMa BCTYNMTEJIbHOTO 3K3aMeHa B aCHUPAHTYpPy IO
cnenaibHocty 1.4.10 KoasnoudHass xumusi (N0  XUMUYECKUM  HAYKAM)
npe/iHa3Ha4v€eHa JJisl OCylleCTBJIEeHUSI MpUeMa Ha 00y4yeHue 1o 00pa3oBaTeTbHbIM
nporpaMMaM BbICHIETO 00pa30BaHUs - MNporpaMMaM MNOATOTOBKU Hay4YHbIX U
HAay4HO-NeJarornieckux KaJ[poB B aCOUPAHTYPE U COAEPKUT OCHOBHbIE TEMbI U
BONIPOCHI K 3K3aMeHY, CIMCOK OCHOBHOM W [IONIOJIHUTEJbHOM JIMTEPaTypbl U
KPUTEPUHU OLlEHUBAHHUS.

II. OCHOBHBIE PA3JIEJIbI U BOIIPOCHI K 3K3AMEHY

1. OnpepesieHue, OCHOBHbIE NOHATHUS KO/UIOUAHOU XUMUHU

KosionaHass xuMusi - HayKa O JIUCIIEPCHBIX CUCTeMaX U MOBEPXHOCTHBIX
sIBJIEHUSX B HUX. [IpemeT KostoniHOU XUMUU. PyHaMeHTaIbHble 0COOEHHOCTH
YJAbTPAJUCIIEPCHOTO (KOJIJIOUJHOI0) COCTOSIHUS BellecTBA. MecToO KOJIJIOUJHOU
XMMHUH B 00111eH CUCTEME HayK.

[Ipr3HaKu 06'bEKTOB KOJJIOUJHOU XMMHUU: TETEPOTeHHOCTh U JUCIIEPCHOCTh.
KosimyecTBeHHble XapaKTEPUCTUKHU [UCIEPCHOCTHU: y/ieJibHAsA TMOBEPXHOCTb,
KpUBH3HA MOBEPXHOCTH, AUCHepPCHOCTb. [loBepXHOCTHaAss sHeprus, afcopoius,
CMayuWBaHUe, KAaNUJJIIPHOCTb, aZire3Hus, Kore3usl, 3JIeKTPOKUHEeTUYECKU e IBJI€H U],
BO3HUMKHOBEHME HOBbIX (a3, yCTOMYUBOCTb, KOAryJIsIl|Usl, CTPYKTYpPOOOpa3oBaHUeE.
Knaccudukanysa AucnepcHbIX CUCTEM IO pa3Mepy 4YacTHul], MO0 arperaTHOMY
COCTOSIHMIO Y MO0 B3aUMOJEMCTBUIO AUCIEPCHON da3bl U JUCIIEPCUOHHOU Cpejbl,
KJaccuduKalus CBOOOJHO- M CBSIBHO-AUCIEPCHBIX cUCTEM. JIMoPoOHbIE U
JIMOPUJIbHBIE CUCTEMBI.

Posib MOBEPXHOCTHBIX $SIBJIEHUH W [AUCIHEPCHBIX CUCTEM B MNPUPOJAE U
XMMHWYECKOM TEeXHOJIOTUM. 3HayeHHe KOJIJIOUJHOM XUMHHM B Pa3BUTHUHU
OMO0JIOTUYECKHUX, Ie0JIOTUYECKUX HayK, MOYBOBeIeHUS, MeJUlIMHbl. KossongHasa
XMMHUS U 3alllMTa OKPY>Kalollen cpebl.

2. TepMoaguHAaMHKA IOBEPXHOCTHBIX IBJIEHUN

OCHOBBI TepMOAWHAMUKHA MOBEPXHOCTHOTO c0sl. OCHOBHbIE OTJIUYUSA
CBOWCTB NOBEPXHOCTHOTO CJIOSI OT CBOMCTB 00'beMHbIX ¢a3. Cmoco6bl ONMUCAHUA
TEPMOJUHAMUKUA TMOBEPXHOCTHBIX $IBJeHHUH. MeToJ U30bITOUYHbIX BEJUYHUH
['mb66ca. Pasjendioiias noBepXHOCTh U MOBEPXHOCTb paspbiBa. [loBepXHOCTHasA
3Heprusi B 06061eHHOM ypaBHeHUM | u Il Hayan TepMmoauHamuku. [Ipupojga
B3aUMOJENCTBYOIIMX (a3 M NOBEepPXHOCTHOe HaTsKeHUe. [loBepxHOCTHOe
HaTshHKeHUe - Mepa 3Hepruu [mM66ca Mexkda3zHOU MNOBEPXHOCTHU. YpaBHEHHE
['m66ca-I'enbMrosibla /Jisi BHyTPeHHEHN MOJIHOM) 3HEPTUU MOBEPXHOCTHOTO CJIOS.
TensioTa 06pa3oBaHus eAWMHUIbI MOBEPXHOCTU. 3aBUCUMOCTb 3HEPTeTUYECKUX
napaMeTpoB NOBEPXHOCTHOTO CJI05I OT TEMIEPATYPHI.

[loBepxHOCTHOe HaTsXKeHUe W azacopbiusa. OnpeneneHue anCoOpPOIUU.
YpaBHeHUE COCTOSIHUS NPU aAcopb1uu. U3oTepMa, U30NMKHaA, U306apa, U30CcTepa
aacopouuu. QPyHJaMeHTa/lbHOE aJCOpOLIMOHHOE ypaBHeHUe [u66ca (CcBA3b

2



IOBEPXHOCTHOTO HaTSKeHHUSl C XUMHUYEeCKMM MNoTeHUHasoM). ['mb66coBcKas
(u3bbiTOuHasA) ajcopbuusA. YacTHoe BbIpakeHHWe  ypaBHeHus ['HM66ca.
[loBepXHOCTHAsA aKTUBHOCTH BelecTB. [l0BepXHOCTHO-aKTUBHBIE, IOBEPXHOCTHO-
MHAKTHUBHbIE Bell|eCTBA HA Pa3HbIX MeX(a3HbIX TPaHUIIAX.

Afre3usi, cMadyuMBaHME U paCTeKaHHWe >XUJKOCTeH. AAresus U Koresus.
[Ipuposa cun B3aUMOJEWCTBUA NPHU aAre3vu. AiIresMoHHOe coeJMHeHUe U ero
XapaKTEpPUCTUKU. XapaKTep U YCJA0BUSA pas3pylleHUd aiTe3UOHHOr0 COeJMHEHHS.
CmaynBaHuMe U KpaeBoW yroJi. 3akoH lOHra. CBi3b paboThI afre3svu C KpaeBbIM
yrjioM (ypaBHeHue [lonpe-lOHra). JlnopusbHble U JMOPOOHBIE MOBEPXHOCTH.
U3mepenune kpaeBoro yrja. PakTopsl, BJIUAKILIME HA YCTAHOBJIEHUE PAaBHOBECUS
IpU CMauyvMBaHUM. ['McTepe3uc KpaeBoro yrJya cMadyuBaHud. Buuanue IIAB,
TeMIepaTypbl MW IIepOXOBAaTOCTU MOBEPXHOCTH Ha CMayuBaHUe. YCJI0BUA
pactekaHus *kugkocter. Koappunuent pacrekanua no [apkuHcy. MexdasHoe
HaTs>KeHUe Ha FPaHUIe MeXy B3AUMHO-HACbIIEHHBIMU XXUKOCTSIMU Y TPABUJIO
AnToHOBa. H36upaTtesbHOe cMayuBaHUe. [IpakTuyeckoe 3HauyeHHUE aJre3Uu U
cMayuBaHUs. OaoTanus.

JlucriepcHOCTb U TepMOJAWHAMHU4YECKHEe CBOUCTBA TeJ. J[MCNEPCHOCTh KakK
TEPMOJIMHAMUYEeCKUN mapaMmeTp. KanuansgpHble $ABJeHUS B KHUAKOCTAX
(ypaBHeHue Jlamsiaca). KanuansipHbeld MeToJ onpefesieHUus NOBEPXHOCTHOIO
HaTshkeHus (dopmysa KwopeHna). YpaBHeHue KenbBUHA; H30TepMUYecKas
neperoHka BellecTBa. Po/ib KaMJIAPHBIX SBJIEHUW B NMPUPOJE U TEXHOJIOTUHU.
[loBepxHOCTHasA 3Heprus U paBHOBecHble GopMbl Tes. [IpuHuun 'm66ca-Kropwu.
3akoH Bysbda. 3aBUCUMOCTb TEPMOJUHAMUYECKON PEaKLIMOHHOM CHOCOOGHOCTH
OT JUCIEePCHOCTU. BiiMsiHWMe JUCNEpCHOCTM Ha pPacTBOPUMOCTb, KOHCTAaHTY
paBHOBeCUs XUMHMYECKOM peakludu, TemnepaTtypy ¢a30Boro mnepexoja.
HaHoauvcnepcHble CUCTEMBL.

3. Aacop6uus u3 pacTBOpOB

O6bMeHHass MoJieKyJisipHas aacopbuuysa. YpaBHeHUe ['m66ca /1 06MeHHOH
MOJIEKYJIIPHOW ajcopbuyu. M3oTepMa TrubGO6COBCKOM afcopbiuu. YpaBHeHHUE
M30TEPMbl MOJIEKYJIIDHOM aJicCOPOLMM C KOHCTAaHTOM OOMeHa W ee aHaJsu3.
M30TepMbl u36MpaTeibHOU aJICOPOLIMH, aiCOPOIMOHHAS a3e0TPOMUSI.

HMoHoobMmeHHass azacopbuus. Kiaccudukanuss HUOHUTOB U METOJbl HX
noJsiydyeHusl. OCHOBHble PU3UKO-XUMUYECKHE XapaKTEPUCTUKU MOHUTOB. [losiHasa u
JIMHaMU4YecKasi 0OMeHHbIe EMKOCTH, HAOyXaeMOCThb U CeJIEKTUBHOCTb. KoHCcTaHTa
paBHOBecusi MOHHOTO ob6MeHa, popmysia HukosbCckoro. YpaBHeHHE HU30TEPMbI
MOHHOTro 06MeHa. [[pakTu4yeckoe ucmnoaib30BaHWE UOHUTOB.

Ancopo6uusi IIAB Ha rpanune pactBopa ¢ rasom. YpaBHeHue ['n66ca.
BausgHue ctpoeHus MmoJiekyJ [IAB Ha mOBepXHOCTHY0 aKTUBHOCTb. 3aBUCUMOCTb
NOBEPXHOCTHOI'O HATSXEHUsI OT COCTaBa pacTBOpa NpU COOJIIOJIEHUMU 3aKOHA
['enpu u ypaBHeHuUd JleHrMiopa. OT/IM4MS aACOPOIIMY Ha MOBEPXHOCTH KUJKOCTeH
Y TBEP/IbIX TEJI.



[loBepxXHOCTHBIE MJIEHKHM HEPACTBOPUMBIX BeLECTB. THUIbl IOBEPXHOCTHBIX
IJIEHOK U OllpeJieJIeHH e UX XapaKTePUCTHUK. YpaBHEHUS COCTOSIHUSA ra3000pa3HbIX
NOBEPXHOCTHBbIX  (aJCOPOIMOHHBIX) IJIEHOK. @akKTopbl, oOmpejessoue
arperaTHOe COCTOsIHMe aJICOpOLMOHHBIX IJIeHOK. OmnpejeseHue CTPOEHUS
aficopOIMOHHOrO c10d U pa3MmepoB MoJiekyJ [IAB. Becbl JleHrMiopa. XuMu4decKkue
peaKLMU B IOBEPXHOCTHBIX IJIEHKaX. [[JIeHKU BBICOKOMOJIEKYJIIPHBIX U OEJIKOBBIX
BelecTB. MeToapl mnoJsydeHus IMJeHOK Jlenrmropa-baomxert (JIb-muieHkn).
[IpumeHeHue JIb-JIeHOK B OUOJIOTUU U TEXHUKE.

4.  JJIeKTPONOBEPXHOCTHBIE CBOMCTBA AUCIEPCHBIX CUCTEM

O6pa3oBaHue ABOMHOTO 3eKTpruyeckoro caod ([3C). CooTHOUIEeHUA MeX Ay
3JIEKTPUYECKUM MOTEHIMAJIOM W NOBEPXHOCTHBIM HaTsKeHHWeM (ypaBHeHHEe
JlunnMaHa). JJeKTpoKanWJIsIpHble KPpUBbIe U onpegesieHre napaMeTpos /13C no
3THUM KPHBBIM.

O6mue npegcraBaeHusa o Teopusax crpoeHus /13C. YpaBuenue Ilyaccona-
BosnbuMaHa aas fuddysnoun yactu 13C u ero pemenue. YpaBHenue ['yu-YenmeHa.
Tonmuyua auddysHOro ciod U BIAMSHHAE HA Hee pa3IMYHbIX GaKTOpoB. EMKOCTb
[A3C. /[lBoWiHOM 3JyieKTpU4YecKUW cyoud 1o Teopuu llTepHa, mnepesapsajka
noBepxHocTHU. [Ipumepel o6pasoBanusa /[I3C. CTpoeHre MULe/IbI TUAPOGOOHOTO
30J4.

JJIEKTPOKUHETUYECKHE fABJEHUA. IJJEeKTPOKUHETUYECKUM MOTeHLHaa U
BJIMSIHUE HA Hero pas/M4HbIXx (aKTOpoB. YpaBHeHHe [esbMroJsbna-
CMOJIyXOBCKOTO JJI1  3JIeKTpoocMoca U 3JyekTpodopesa. IPdekTrl, He
y4UTbIBaeMble 3TUM ypaBHEHUEM (moBepxHOCTHadA IIPOBOJAUMOCTD,
3JIeKTpodopeTHIecKoe TOPMOXKEHUE, peslaKcallMOHHbIN 3¢ deKT). [I[pakTHUyeckoe
MCII0JIb30BaHUE 3JIEKTPOKMHETUYECKUX ABJIEHUU.

5. MoJieKyIIpHO-KMHETU4YeCKHUe CBOMCTBA AMCIEPCHbIX CUCTEM

BpoyHOBCKOe [BUXKEHHE U ero MOJIeKyJspHO-KMHeTH4YecKas MpUpoJa.
CBsA3b MeX/y CABUIOM YacTUI U KO3 dunmeHToM AU Py3uU (3aKOH JUHIITEHHA-
CMOJIlyXOBCKOT'0).  JKCllepMMeHTaJibHasl MpoBepKa 3aKoHAa  JHUHIITeHHa-
CmouyxoBckoro. CyieIcCTBUS U3 TEOPUU OPOYHOBCKOTO ABMXKeHHUsA. OCMOTHYECKOE
JlaBJIEHUE YIbTPAMUKPOTEeTEPOreHHBIX CUCTEM.

CBA3b pasMepoB YaCTHUL, CO CKOPOCTbIO MX OcCaxJaeHuUd. 3akoH CToKca.
CeqvMeHTalMOHHBIM aHAIN3 MOJULUCIEPCHBIX cucTeM. KpuBas cefMeHTaLMH.
KpuBsle pacnpesenenus yactul no paguycam. CejuMeHTalus B LEHTPOOEKHOM
noJsie. PaBHOBecHoe yJbTpalleHTPUPYrHpPOBaHHWE KaK aOCOJIIOTHBIA METOJ,
onpe/iesJieHUsA MacChl YaCTHULL.

CepuMeHTaMOHHO-AMPPY3MOHHOE  pAaBHOBECHUE,  TUIICOMETPUYECKUU
3aKOH.

6. OnTu4yecKkue CBOMCTBA M METOAbl HUCCJIEAOBAHUS AUCIHEPCHBIX
CHCTEM



fABnenus, Hab/OAawOLIIMec MPU PacIpOCTPaHEHUU CBETA B JUCIEPCHBIX
cucteMax. Pusndeckas CyIHOCTb pacCessHUA CBeTa. Y CJIOBUS U BUZbI P3JIeEBCKOTO
pacceaHusda.  PaccegHue  MaJIbIMM  YaCcTULAMU  NOJIAPU30BAHHOIO U
HEMOJIAPU30BAHHOTO CBeTa. YpaBHeHHWe Paneda u ero aHamud. Popma
MH/JUKaATPUCChI pacceaHUud. PaccesgHue noJiApu30BaHHOI0 U HENOJIAPU30BAHHOTO
cBeTa OOJIBIIMMH YacTULaMH. [IpUYMHBI YrJ0BOM acCUMMeTpPUU pacCesTHUS.
OnpenesieHue MOJIEKYJIIPHBIX MacC BBICOKOMOJIEKYJIAPHBIX  COeJUHEHUM.
Typoupgumerpusa u Hedenomerpud. OmnpenesieHWe pa3MepoB 4YacTHL, He
NOMYUHAKIINXCA ypaBHeHUIO Pasieq (ypaBHeHuUe 'esiiepa). YpaBHeHue /lebad g
onpezesieHUs MOJIEKYJAPHBIX U MHULEJUIAPHBIX  Macc. KBasuynpyroe
(mMHaMHU4YecKoe) cBeTopaccessHUe, OTOH-KOPpeJALLMOHHAsA CIEKTPOCKOMHS.

TemHonosibHag MuKpockonud. llleseBo yabTpaMuKpockol. KoHzeHcop
TEeMHOT0 mnoJid. CBeToBasg MUKPOCKOINMA B NPOXOJAIleM CBeTe. JJIEKTPOHHAasA
MUKPOCKONUA U ee BUbL TyHHesbHasA (10JieBasi) MUKPOCKOMUS.

7. IlonyyeHue, arperaTuBHasg YCTOMYUBOCTbh U  KOAryJasLuA
AUCIEPCHBIX CUCTEM

O61Me BONPOChl yCTOMYMBOCTH JUCIEPCHBIX cucTeM. CeJUMeHTaIMOHHAs
M arperaTMBHas YCTOUYHUBOCTU cucTeM. JInopuibHble U TUOPOOHBIE CUCTEMBI:
CaMONPOU3BOJIbHOE O00Opa3oBaHUE OJHUX M HeOoOXOJAUMMOCTb CTabWUIM3aLMU
Apyrux. Kpurtepuii smodunabHoctu cucteM no Pebunpaepy-lllykuny. PacTBopsl
koJsutonAHbIX [IAB 1 BMC kak simopuibHble cucTeMbl. [Iponeccel B AUCEPCHBIX
CUCTeMaX, 00yCJIOBJIEeHHble arperaTUBHOM HEYCTOWYMBOCTBIO: U30TepMHUYecKas
[leperoHkKa, KoaJeCLieHIud, KoaryJasanus.

[TosiyyeHre TMOPOOHBIX AUCHEPCHBIX CUCTEM. MeTo bl JUCIIEPrUpOBaHUS.
YpaBHeHue PeGuHpaepa AJisi paboThl gucnieprupoBaHusa. PU3UKO-XHUMHUYECKOE
JIUCIieprupoBaHue 0CaKOB (menTu3lanus).

['oMoreHHass U reTeporeHHasl KOHJeHcalus. MeTacTabU/JIbHOE COCTOSIHUE.
JHeprus 06pa30BaHUs 3apoAbllia HOBOW (a3bl, KpUTUYECKUN paJIMyC 3apobllia.
/IBe ctaguu o6pa3oBaHus HOBOH ¢a3bl (Teopus 'mb66ca-PosbMepa) - HyKIeanus
(3apojpbilieo6pa3zoBaHre) U pocT yacTull. CBA3b KMHETUKU 0O0pa3oBaHHsI HOBOU
da3bl C nepechilleHUEM. YIOpaBJieHUE [UCIEPCHOCTbIO TMPU TOMOTEeHHOH
KOHJleHcauuu. [I[puMepsl noJiydeHUs AUCIEPCHBIX CUCTEM MeTOJaMU QU3 UYECKOU
1 XMMUYECKOMN KOH/JIeHCalUH.

Kvnetnka koarysnsauuu JuopoOHBIX cucTeM. bbicTpasg U MejJieHHas
Koaryanusa. KuHetuka koaryadanuyd no CMoJIyXOBCKOMY. YpaBHeHUE CKOPOCTHU
KOAaryJiiiuy, KOHCTAaHTAa CKOPOCTHU W BpeMd INOJOBUHHOW KOaryJsLyH.
3aBUCUMOCTB YUCJIA YACTHUL, Pa3HOTO NOPAJKA OT BpEMEHH.

ArperaTuBHasi yCTOMYUBOCTb JU0POOHBIX cucTeM. PaKTOPbI yCTOMYUBOCTH
JnopobHbIX cucTeM. OcHOBHbIe mNoJsokeHus Teopuu JIPO. PackavHuBalolee
JlaBJIEHME U €ero COCTaBJIAIOIIME: MOJIEKYJIIpPHasd, 3JIEKTPOCTaTUYecKas,
CTPYKTYpHas. YpaBHeHHe [Ji1 pPACKJIMHUBAKOLIEr0 [JaBJEHUS U 3JHEpPruu
3JIEKTPOCTATUYECKOr0 OTTAJKUBAaHUS NMPH B3aUMOJENCTBUM CJ1ab03apsKEHHbBIX
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NOBEPXHOCTEN. YpaBHEHHUE [IJI1 IHEPTUU NPUTSKEHUS Mexay yacTunamu. 061ee
ypaBHEHME /Il SHEPTUU B3aUMOAENCTBUSA JUCIEPCHBIX YacTUlLl. [loTeHMa/bHbIEe
KpHBble B3aUMOJENCTBUS 4YaCTHIL, B HOHOCTAOUIU3WPOBAHHBIX JUCIEPCHBIX
cuctemax. [loTeHUIMa/IbHBIA GapbepP U €r0 3aBUCUMOCTh OT TOJIILUHBI AU PYy3HOrO
cnos. Koarysnsnusi B iepBUYHOM U BTOPUYHOM MUHHUMYyMax.

JJIEKTPOJIUTHAsA KOaryJslus; HEUTpaJUu3alMOHHAsd U KOHLEHTPalXOHHas
koarysssuuu. [lopor koarysganuu. IlenTusanusa KoaryaaToB. BinssHHe Ha mopor
KoaryJiiquu 3apsifja WOHOB 3JieKkTposuTa. IlpaBusio llynsne-apau (3akoH
Jlepsiruna). Koaryisnuysa cMecsiMU 3JIEKTPOJIUTOB.

CTpyKTypHO-MexaHU4ecKuM 6apbep no Pebungepy. PopMupoBaHue CBI3HO-
JIUCTIEPCHBIX CTPYKTYP. Peosiornueckue napamMmeTpbl MexXPa3HbIX a/[COPOLMOHHBIX
cioeB (MOAyJ/b yHNPYTOCTH U BA3KOCTH). JIMopUIU3aUsd NOBEPXHOCTU YaCTHI]
aucnepcHou ¢pasbl (yMeHbIIEHUE CJI0KHOW KOHCTAaHThbI ['amMakepa).

Mogenn arperanu B JUCHEPCHBIX CUCTEMAX, arperaThbl Kak ¢pakKTaibHble
cucteMbl. 0COOEHHOCTHU AUCIIEPCHBIX CUCTEM, CTabuIM3upoBaHHbIX BMC u [1AB.

MeToAbl OYUCTKU NPOMBIIILJIEHHBIX CYCIIEH3UW, OCHOBaHHbIE HA U3MEHEHUHU
arperaTUBHOM U C€JUMEHTAIJMUOHHON YCTOMUYMBOCTU AUCIEPCHBIX CUCTEM.

CucTeMbl C XKUJIKOW JUCTIEPCUOHHOU cpeion. JIM030/14, XKUAKUEe KPUCTAJbI,
cycneH3uu. /JluarpaMMa (as3oBbIX COCTOSSHUM MHOTOKOMIIOHEHTHBIX CHCTEM,
cogepxawux [1AB. CTabuavsanusa U Koaryasanus 30Jed U CyCieH3Ul B BOJHBIX U
OpraHh4YecKUxX cpezax. 30Jb-Tejib Iepexo], KaK Crnoco6 moJiydeHHUs HOBBIX
MaTepuasoB. OcaxgeHue, GUIbTPALUA CyCOeH3UW W  MCIOJIb30BaHHE
KoaryJssHToB, ¢uokyasaHToB U I[IAB. TexHuyeckue CyclneH3WM W MaCThl
MUHEpPaJIbHbIX U OPTaHUYECKHUX BEIeCTB.

IMyabcuM, UX Kaaccubukauuga. Ctabunuzanus smyabcuid [1AB, BMC u
nopomkamMu. O6pauieHue a3 3myJbcuid. OnpejesieHMe THUNA 3MYJbCUM.
Paspymenue smysbcuil. /JleaMmysbraTopbl. IMyJbCHU B NPUPOJE, TEXHUKE U
XUMH4YECKOU TEXHOJIOTUU.

[leHnbl, Ux cTabun3anus U paspyluieHue. TOHKUe MJIEHKU (cepble, YepHbIE).
[loBepXHOCTHOE HaTs>KeHWe TOHKHUX IJeHOK. dpdekThl ['M66ca 1 MapaHroHU-
['mb6ca.

CucTteMbl c ra3006pa3HOM JUCIIEPCUOHHOM Cpeioil. A3p030JiH: AbIMbl, IbLIY,
TyMaHbl. [loslyueHue, cBOMCTBAa M CHOCOObI pa3pylieHUs aspo3oJseir. PaKkTopsbl
cTabu/av3auuu aspo3osiel. Pu3anvyeckue OCHOBBI yJIaBJAWBAaHUS a3po30Jied Ha
¢unbTpax. [lopolmky, HUX TeKy4eCTb, CKJIOHHOCTb K KoaryJjsuuu. Pusuko-
XMMHYECKHE OCHOBBI TepepaboTKU MOPOLIKOB.

CucteMbl C TBepJION AMCIEPCUOHHOU cpefoil. PaKTOpbl CTAOUIU3ALUU B
CUCTeMaxX C TBEPAOU AUCIEPCUOHHOW Cpenou. BbICOKOMOpPHCTHIE MaTepUasbl -
aficopbeHTbhl U  KaTajausaTopbl. [leHomsacTbl, NEeHOOETOH, NEHOCTEKJIO.
HanosHeHHble UM 3aKpUCTa/JIM30BaHHblE CTeEKJa W 3Maid. HamoJsiHeHHbIe
NOJINMEPDI, KOMIIO3UIIMOHHbIE MaTepuaJibl. MeTal/inyecKue CIJiaBbl.

8. [IoBepXHOCTHO-aKTUBHbIE BellleCTBa
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O6maa xapakTepucTuka W kiuaccupukanuss I[IAB. CBoicTBa BOJHBIX
pactBopoB I[IAB. Munesnoob6pa3zoBaHue. BivsiHWe [JIMHBI YIJIEBOJOPOAHOTO
pasvKaia Ha KpUTUYECKYI0 KOHLeHTpauu accouuanuu 1 KKM. Touka KpadTa.
Ouenka guduabHbix cBOUCTB [IAB. 'napodunbHo-munoduabubiii 6ananc (I'JIb),
TUAPOPUIbHO-0JIe0PUIbHOE COOTHOLIEHHWE U UX omnpenesieHUA. ['mapodpobHbIe
B3auMMO/IEVCTBUSA B BOAHBIX pacTBopax [IAB. U3MeHeHUe CTpPyKTypbl BOAbI NpHU
MMUIIeIJI000pa30BaHM M. JHTPONMMNHAA IPUPOAa MULLENI000pa30BaHUs B BOJHOU
cpepe. dakTopsl, BJIMSIIOLIHE Ha KPUTHUYECKYIO KOHI|eHTPaIHI0
muneanoobpaszoBanusa (KKM). Metoasl onpegenenrsa KKM. O6pa3zoBanure MuneJi
B HEBOJHOM cpejie (06paTHbIX MULles). [Ipuposa cyui npu MuLe1/1000pa3oBaHUA
B yIJIEBOJOPOHOU cpege. TepMoarHaMuKa MHUIeJJI000pa30BaHUS.
KBasuxuMmuueckuii M nceBAodasHbIM noAxoAbl. JlBa YpPOBHSI acCOLUalUU.
Cosrobunrszanusa. Mukpoamysibcud. OCHOBHbIE (PAKTOPbI MOIOILErO JEeHUCTBUA B
BOJHOM ¥ HeBogHOW cpene. Cmecu HWIIAB u HIIAB. buopassaraemMocTb U
TOKCUYHOCTB [1AB.

CtpoeHue ¥ mnoJsuMoOpdHbIe TMpeBpalleHusa Muuet. Kraaccupukanus
KUJIKOKPUCTAJLJINYECKOTO COCTOSIHUS. ®a3oBble nepexobl B
KUJKOKPUCTAJJINYECKUX  cUcTeMaX. JIMOTpomHble  KUJAKHWE  KPUCTaJLJIbL.
Mem6paHono06HbIEe CUCTEMBI (BE3UKY.JIbI). MULIe/JIIPHBIA KaTaJIu3.

9. Pu3UKO-XMMHYECKasA MeXaHUKa JUCHEePCHBIX CUCTEM

CTpykTypooOpa3oBaHWe B JUCHepPCHBIX cucTeMax. PopMupoBaHuUe
CTPYKTYpP B Pa3JIMYHBIX JUCIEPCHBIX CUCTeMax (HAaHOCUCTeMax) KaK 4YaCTHBIU
caydyanm koarysaAuuu. KoaryJasnMOHHO-TUKCOTPOIHbIE MW KOHJEHCALlMOHHO-
KpUCTaJIN3aLUOHHBbIE CTPYKTYDBI; B3aUMHbIe nepexobl. Teopusa
CTPYKTYpOOOpa30oBaHUSA - OCHOBA IMOJYYEHUS HOBBIX MaTepUasioB. TUNbl U
IPOYHOCTb KOHTAKTOB MEXJy YacTULLAMU B CTPYKTYPUPOBAHHBIX AUCIIEPCHBIX
cucrteMax. BinaHue pucnepcuoHHou cpensbl, [IAB ¥ 3/1eKTpOJIMTOB Ha CHUJIBI
CUelJIeHWS B KOHTAKTax.

Peosiornyeckn MeTon ucCCAe[OBaHUA JUCHEPCHBIX cUCTeM. OCHOBHbIE
noHsATusA. Peosiorndyeckre mnapameTrpbl. Peosorndeckue mogenu (['yka, CeH-
Benana-KyJsiona, HetoToHa, KesibBuHa 1 MakcBeJia). [IpyuHIMIBI MO TMPOBaHUA
peoJIoruYyeCcKUX CBOUCTB TeJl. YIPYTroBA3KOe, BA3KOYNPYyroe, BA3KOIJIaCTUYECKOe
TeJla. BpeMs pesiakcalniuu HanpsikeHus U iebopMalUu.

Knaccudpukauusa pucnepcHbIX CUCTEM 10 CTPYKTYPHO-MeXaHHU4YeCKUM
CBOMCTBAaM. HbI0OTOHOBCKHE U HEHBIOTOHOBCKHE KUJKOCTHU. [IceBaoniacTuyeckue
M [JUJATaHTHbIE XKUJKOCTU. THKCOTponMs U peonekcus. BUHraMoBCKHE U
HeOMHraMOBCKHE TBepJl00Opa3Hble Tesa. MeToabl U3MepeHUs BSI3KOCTH.
BA3KOCTh KUJKUX arperaTUBHO YCTOWYMBBIX AUCHEPCHBIX CUCTEM. YpaBHEHHE
JUHIITEWHA. Peosiornueckue CBOMCTBA CTPYKTYpPHPOBAHHBIX
KUJKOOOpPA3HbIX U TBEPJ000pa3HbIX CUCTEM. TUNUYHBIE KpPUBBIE TeEYEHMUSI.
XapaKTepUCTUKU NPOYHOCTHU CTPYKTYPbL. 3aBUCUMOCTb BA3KOCTU OT HaNlpSAKEHUS
caBura. [losiHas peosioruyeckas KpuBas.
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lenu (cTyaHu); cuHepe3uc. 30Jib-Tesib TEXHOJIOTUSI HeopraHW4YecKUX
MaTepUaioB KaK KOHTPOJIUPYEMbIU Mepexo/; OT CBOOOJHOAUCIEPCHON CUCTEMBI
(30J151) K CBA3HOUCIIEPCHOM (resit0) U MaTepUasty.

Idpdekt Pebungepa. CBSI3b MNPOYHOCTU C TMOBEPXHOCTHOW 3SHEpruemu
(ypaBHeHue ['puddutca). AqcopbMOHHOE BJIAHSIHUE CpeAbl Ha MJACTUYHOCTb U
NPOYHOCTb TBEP/IbIX TE€J U MaTepuasioB. Mex3epeHHOe CMayuBaHHUe. YCJI0BUS
00pa3oBaHHUs CBSI3HOW CETHM CMOYEHHbIX MeX3epeHHbIX TIpaHul]; 00J1acTH
NPUJIOKEHUST TEPKOJSALMOHHO-PpaKTaJbHbIX MoJesell B (GU3UKO-XMMHUYECKOU
MeXaHUKe.

Jdpdexkt PebuHpepa; ocHOBHble GAKTOpPHI, oONpeAendrluX ¢GOpMbl U
MHTEHCUBHOCTb €ro INpOsSIBJEHHUS: TepMOJMHAMHUYECKUH, CTPYKTYPHBIH,
KUHeTU4eCKUU. Posb 3ddekta PebuHpepa B Treoslorn4ecKUx MNpoLeccax,
HCII0JIb30BaHHE B TEXHUKE.

10. fiB/1IeHUs mepeHOcCAa B MOPHUCTHIX TeJIlaX U MeMOpaHHble METOAbl
pa3aesieHus1 cMecer

Knaccudukanys MeMbpaH U MeMOPaHHbBIX MeTOA0B. [I[pUHITUIIBI TOJTYY€EeHUS
MeMOpaH U UX XapaKTepUCTUKU. MeMOpaHHble paBHOBecCHs. YpaBHeHHUs JJoHHaHA.
MeMO6paHHbIe MOTEHI[UAJBI.

TeyeHue >KUJKOCTEM U Tra30B B NOPHUCTbIX Tesax. 3akoH Jlapcu wu
K03QPUIIMEHT NPOHHUIAeMOCTH, ypaBHeHUe ['areH-Ilyazeisis. KHyaceHOBCKUM
NOTOK U pasjiejieHue rasoB. /[uaiu3 u 3jiekTpoAguaaus. MukpoduabTpaus,
yAbTpaduAbTPAlUsd U 00paTHBIA ocMoc. [IpoHHUIaeMOCTb M CEeJIeKTUBHOCTD,
KOHI|eHTpallMOHHas noJisipyu3anus. [I[puymeHeHre MeMOpPaHHbBIX METO/OB.

11. KosistongHass XMMMSA U OXpaHa OKpYy Kawouien cpebl

KoarysnsuyvoHHble MeTOJbl OYMCTKU NPUPOAHBIX W CTOYHBIX BOJ.
[lepukvHeTUYeCcKas, OPTOKWHETUYECKAss KOaryJslus, TreTepoKoaryJsalnus.
Koarynganua nopomkaMu. JJieKTpoOXUMHUUYecKass Koaryasauusa. OaoKyasauoHHbIe
MeTOAbl  O4UMCTKU. [leHHasg  cemapayusa  PuoTtayusi, MUKpPoQJOTALHUS.
AZlcOpOMOHHBIE METOJAbl OYUCTKM CTOYHBIX BOJI OT OpPraHUYECKUX BEILECTB.
BapoMeMb6paHHble MeTO/ibl OUUCTKHU. CIOCOOBI OCAXKAEHHUS a9PO30JIEN.

III. PE®EPAT 110 U3bPAHHOMY HAIIPABJIEHHUIO
IMNoAroTOBKH

PedepaT no u3abpaHHoMy HalpaBJeHUIO MOJATOTOBKH MPE/CTaBJISIET COO0U
0630p JIUTEpATypbl 10 TeMe OYAyIlero HayuHOro MCCAeJ0BAaHUS U MO3BOJISIET
NOHSTb OCHOBHbIe 33aJlaud W TMEPCIeKTUBbl PA3BUTHS TeMbl Oyaylel
JIUCCEPTALlMOHHON  paboThl. Pedepar  Bk/IOYaeT  TUTYJbHBIA  JIMCT,
COZIEpP’KaTeIbHYI0 YacThb, BbIBO/IbI U CIIUCOK JIMTEPATYPHBIX HCTOYHUKOB. 06beM
pedepata 10-15 cTpaHul, MaAUIMHONMCHOrO TeKcTa. B oT3biBe Kk pedeparty
npeArnoaraeMbld HAy4YHbIA PYKOBOJAMUTEJb [JAaeT XapaKTEPUCTHKY pPabOThl U
peKoMeHYeMYI0 OI[eHKY, BXOAAIIYI0 B 0OLIUH 9K3aMeHalMOHHbIN GaJL.



IV. IPUMEP 3K3AMEHALIMUOHHOT' O BUJIETA

Bomnpoc 1. CmauuBaHue. BoiBog ypaBHeHUd I0Hra. TepMojHaMU4eCcKue yCa0BUA
CMayuBaHUs, HECMAuMBaHUs, pacTeKaHud. [UcTepe3uc cMayuBaHud. YIIpaBJeHUe
cMaynBaHueM npu nomou I[IAB. OnpegeseHue yJieJibHOW NOBEPXHOCTHOU
SHEPrUM HHU3KOIHEPreTUYECKUX T[OBEPXHOCTEW TBepAbIX TeJ METOJ0M
CMa4yuBaHUA.

Bomnpoc 2. Coswbunusanusa B BoAHbIX pacTBopax [IAB. Cosrob6unnsanmoHHas
eMKoCTb Mulesus1 [IAB u ee sakcneprMeHTasIbHOe omnpenesieHUe. Jlokamusanusa
COJIIOOUJIN3ATOB pa3JIMYHOU mpupoabl B wMuuesnax [IAB. TepMmojguHaMuka
comoounusanuu. [IpakTuyeckoe npuMeHeHHe COMIOOUIUBALUH.

Bonpoc 3. ConepxaHue pedepaTa o TeMe AUCCEPTALMOHHOTO UCCIe0BaHUA (C
npuyioKeHueM pedepara U oT3biBa Ha pedepaT ¢ OTMETKOH MpeJIoaraeMoro
HAy4YHOT'0 PYKOBOJUTEJIS).
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8. Xonm6Gepr K., Henccon B., Kpou6epr B., JlunaMaH B. [loBepXHOCTHO-aKTHUBHbIE
BellleCTBa U MOJIMMEpPhI B BOJHbIX pacTBopax. [lep. c anrJ. / [lox pea. B./I. Cymma. —
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V. KPUTEPUU OLUEHUBAHHUA
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YpoBeHb 3HaHWK NOCTyNawUUX B acnupanTtypy MIY ouneHuBaeTca 1o
JlecITUOA/IJIbHOM 1IKaJie. BCTyNUTe/NIbHOE MCNbITAHUE CYHUTAETCS NPOUJIEHHBIM,
€CJIM AOUTYPUEHT NOJIYYUJI CeEMb 6AJIJIOB U BblllEe. [I[py OTCYyTCTBUM MOCTYNAOIIETO
Ha BCTYNUTEJIbHOM 3K3aMeHe B KadeCTBe OLIeHKU I[POCTaBJIAeTCA HesBKa.
Pe3sysbTaThbl cAauy BCTYNUTEJbHBIX 3K3aMEHOB COOOUIAIOTCA MOCTYMNAKILIUM B
TeYEeHUE TpexX JAHEeU CO JAHA 3SK3aMeHa NyTeM HUX pa3MelleHUs Ha cauTe U
MH(QOPMAMOHHOM CTeH/Ie CTPYKTYPHOTO Noipa3/e/ieHus.

KpuTtepuu 1 nokasarte iu OLleHUBAHUSA OTBETA Ha BCTYNHUTE/IbHOM 3K3aMeHe
M0 CHelUa/IbHOCTU NOCTYNAKUIMX B ACHUPAHTYPY XMMUYECKOro pakyabTeTa
mry

BcTynuTesbHBIA 3K3aMeH MO CHEeUaJbHOCTU B aCIUPAHTYPY XUMHUYECKOTO
dakysibTeTa NPOBOJAUTCS B YyCTHOU popMe, MO 3K3aMeHALMOHHBIM OUJieTaM, U
COCTOUT U3 3X BONPOCOB (2X BONPOCOB MO pas/IMYHBIM pasjiesaM NporpaMMbl
BCTYIUTEJILHOTO 3K3aMeHa U Bonpoca o pedepary).

0 | HeT oTBeTa HM Ha OJWH W3 TpeX 3aJlaHHbIX BONPOCOB, JIM6GO
OTKa3 OT OTBETA.

1 | OTcyTCcTBYyIOT OTBeTbl Ha 06a 3aJJaHHbIX TeOpPeTHUYeCKUX
BONpPOCA, CylLleCTBEHHble HeJ04eTbl NMPH U3JIOKEHUU TEMBI
pedeparTa, BbIIBJIEHHbIE NPU €ro 3KCIEePTHOU OLieHKe, JINOO
yKa3aHHbIE B OT3bIBE.

OTCYTCTBYIOT OTBETbl Ha 00a 3aJlaHHbIX TeopeTUYeCKUX
BONpOCA, He3HAUYUTeJbHbIE HeZ0YeThl MPU U3JIOKEHHUU TeMbl
pedepaTa, BbIIBJIEHHbIE NPU €ro 3KCIEPTHOU OLiEHKe, JINOO
yKa3aHHbIE B OT3bIBE.

3 | OTcyTcTByeT OTBET Ha OJAMH U3 3aJaHHBIX TeOPETHUYECKHUX
BONpPOCOB, (QparMeHTapHbIA OTBET Ha BTOPOU 3aJaHHBIA
TEOpeTUYeCKM BOINPOC, 3HA4YUTeJibHble TPYAHOCTH B
CONIOCTABJIEHUHU U aHaJIM3€e CBeJEHUU U3 Pa3/IMYHbIX Pa3/iesioB
NporpaMMbl, 3a UCKJIIOUEHUEM U3JI0KEHHUS TeMbl pedepaTa (Ha
OCHOBE ero 3KCIepTHOM OLleHKH, IMOO OT3bIBA).

4 | OTcyTCTBYeT OTBET Ha OJWH M3 33JaHHBIX TEOPETUYECKHUX
BOIIPOCOB, HENOJIHBIM OTBET Ha BTOPOM  3aJaHHBIU
TEOPEeTUYECKHU  BOINPOC, 3HAYUTeJibHble TPYAHOCTH B
CONOCTABJIEHUHU U aHa/IM3e CBeJleHUHM U3 pa3JIMYHbIX pa3/leJioB
NporpaMMbl, 3a UCKJIOUEeHUEM U3JI0KEHHUS TeMbl pedepaTa (Ha
OCHOBE ero 3KCIepTHOM OlLleHKH, TMOO OT3bIBA).

5 | OTcyTcTByeT OTBET Ha OJMH U3 3aJJaHHBIX TEOPETHUYECKHUX
BOINIPOCOB, TMOJIHBIM  OTBEeT HA  BTOPOM  3aJaHHBIU
TEOPETUYECKHMI  BOMNPOC, 3HAYUTeJibHble TPYAHOCTU B
CONIOCTABJIEHUHU U aHaJIM3€e CBeJEHUU U3 pa3/IMuHbIX Pa3/iesioB
NporpaMMmbl, 3a MCKJIOUEeHUEM U3J10KeHHUs TeMbl pedepaTa (Ha
OCHOBE ero 3KCIepTHOM OlLleHKH, TMOO OT3bIBA).

(v

YPOBEHb 3HAHHUH
[\S]

MUHUMaJbHBIA

[v)

U YypOBE€Hb 3HAHHUH

(9

Husku

(v

DITALIITATA

Cpennui
ypPOBEHbD
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6 | HemosiHble 0oTBeThl Ha 06a 3a/IlaHHBIX TEOPETHUYECKHUX BOIPOCA,
3HAYUTEJIbHbIe TPYAHOCTU B COINOCTABJEHWM M aHaJU3e
CBeJleHU M3 pas3jiIMYHbIX pas3/ieJioB MNporpaMmbl, 3a
HCK/JIIOYeHUEeM HU3JI0KeHUsI TeMbl pedepaTa (Ha OCHOBe ero
3KCNEePTHOM OLLEHKH, IMOO OT3bIBA).

7 | llonHble OTBeThl HA 06a 3aJlaHHBIX TeOPETUYECKUX BOIMPOCA,
He3Ha4YUTeJibHble TPYJHOCTH B COINOCTABJEHHWM W aHaJU3e
CBeJleHUW U3 pas/JMYHbIX pas3jieJioB MporpamMMbl, JHO60
He3Ha4YUTeJIbHble HEJIOUEThI MPU U3JI0’)KEHUU TeMbl pedepaTa
(Ha OCHOBE ero 3KCepTHOM OLLEHKH, INO0 OT3bIBA).

8 | I[losnHble oTBeTHI Ha 06a 3aJJaHHBIX TEOpPeTUYECKUX BOIPOCA,
He3Ha4yUTeJibHble TPYJHOCTH B COINOCTABJEHHWM W aHaJiu3e
CBeJleHUW M3 pasJM4YHbIX pasjieJioB MporpamMmmbl, JHO60
He3Ha4YUTeJIbHble HeJIOUEThl MPU U3JI0’)KEHUU TeMbl pedepaTa
(Ha OCHOBE ero 3KCepPTHOM OLLEHKH, INO0 OT3bIBA).

9 | UcuepnbiBawllide OTBeThl Ha BCe 3aJlaHHble BOIMPOCHI,
CBOOO/IHOE BJIaJieHHe MaTepuasioM, UMEKTCS HeAo4eThl MpHU
COTIOCTABJIEHUHU U aHaJ/IM3€e CBeIeHUH U3 pa3/IMYHbIX Pa3/iesioB
nporpaMmbl, JIMO0 He3HAYUTeJibHble  HeAOo4YeTbl MpU
W3JI0)KEHUU TeMbl pedepaTa (Ha OCHOBE €ro 3KCIHEePTHOH
OIl€HKH, JINOO OT3bIBA).

10 | UcuepnbiBawliye OTBeTbl Ha BCE 3aJlaHHble BOIPOCHI,
CBOOOJIHOE BJaJIleHUE MaTepuaJsiom, rpaMOTHbIE
COIMOCTaBJIEHUE W aHAJ/IM3 CBeJeHUW M3 Pa3JIMYHbIX pa3/le/ioB
nporpaMMmbl, yBepeHHOe BJiaJileHHe TeMoul pedepata (Ha
OCHOBE ero 3KCIePTHOM OLleHKH, IMOO OT3bIBA).

(V)

3HAaHUH

JlocTaTOYHBIN YPOBEHb

(V)

U YPpOBE€Hb 3HAHHUH

(v

BbICOKH

VI. ABTOPbI

1. MarBeenko B.H. (a.x.H., npodeccop kadeApbl KOJJIOUAHON XUMHUH
Xumuueckoro ¢akysbtera MI'Y um. M.B. JlomoHOCOBa)
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